Three-dimensional culture of human mesenchymal stem cells in a polyethylene terephthalate matrix.
Polyethylene terephthalate (PET) was used as the scaffold material to support the proliferation of human mesenchymal stem cells (hMSCs). The cells were cultured either statically in multi-wells or in a spinner flask agitated at 80 rpm for up to 20 days. To optimize the cell expansion condition, effects of the initial cell density and basic fibroblast growth factor (bFGF) were examined. During culture, cell growth and metabolism were tested. After 20 days, cells were harvested and surface markers were identified and quantified with flow cytometry. The results showed that hMSCs seeded at the lowest density gave the highest expansion fold. hMSCs grown in porous three-dimensional (3D) matrices displayed significantly different characteristics in terms of their proliferation and metabolism. PET matrices with 3D space could sustain cell proliferation for a long time. In addition, a low concentration (5 ng mL(-1)) of bFGF significantly enhanced the expansion of hMSCs in PET. Cell attachment and distribution in PET matrices were studied with confocal laser microscopy and scanning electron microscopy, which also confirmed cell proliferation. Furthermore, most of the cells in PET matrices were CD29, CD44 and CD105 positive, and CD34, CD45 and CD14 negative, confirming that hMSCs cultured in 3D PET matrices can be expanded and maintained in their undifferentiated state for at least 20 days without subculturing.